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imm 1 1 mrwfcTiE^sixsrs mum uti) 

Met-Ala-Lys-Aia-Asp™Gly~Ser~i€u-Leu~Tyr-Tyr-AsG-Pro»His-Asn-Pro- 



Met-Aia-Lys-Ala-Asp-Gly-Ser-Leu-Leti-Tyr-Tyr-Astt-Pro-His - 
Asn-Pro-Pro- Arg4rg~Tyr^Tjr~Phe-Tyr-Het--Aia-.I Ie-Phe~Ala~Vai~Ser - 
Vai-Ile^ys-Val^Leu-Tyr-Gly-Pro-Ser-Gln-GIo-Leu-Ser-Ser-Pro-Lys- 
Ile-Asp™Tyr-Asp-Pro-Leu~Thr^Leu-Arg~Ser-Leu-Asp-Leu-Lys~Thr-Leu- 
Glu-Ala-Pro-Ser-^ln-Leti~Ser~Pro-Gly-Thr-Val-CIu~Asp^sri-Leu-Arg- 
Arg-Gli^Leu-Gla-Fhe-His-Ph^ 
Gln-Hh-Ile-Trp-Gln-Th^^ 
Pro~Lys~Asn-Phe4,ys^sp^ 

Asn»Tyr^Asp~His^ > he-Val-]]e^ro-Asp-Asp-AIa--Ala~Trp-Glu-Letj-Ile" 

His-His-Glu^yr-Glu-Arg-Val-Pro-Glu-VaUeii-Glu-Ala-Phe-His-Leu^ 

Leu-Pro-Glu-Pro™I ]e~Leu-Lys-Ala-Asp-Phe-Phe--Arg«Tyr-Leu-I le-Leu- 

Phe-Ala-Arg-G!y-Gly-Leu-Tyr-Ala^sp-Met~Asp~Thr-Met~Leu~Leu~Lys^ 

Pro-Ile-Gly-Ser-Trp-Leu-Thr-Phe Asn^Glu-ThM!e-Gly^Gly-Val-LyS" 

Asn^sn-Ala^Iy-Leu-Va!~Ile-Gly-I^ 

Asp~Trp-Hi$-Asp-Trp~Tyr-Ala^r^^^^ 

Ue-Gln-Ser-Lys-Arg-Gly-His-Pro-Ala-Leu-Arg-Glii- Leu-Ue-VaJ-Arg ^ 
Val-Vai~Ser~Thr~T^ 

VaM! fu~ G I y~Lys~Asp-Arg-G ly-Ser- Asp-Val-Met -Asp-~Trp-Thr~G] y-Pro - 
Gly-IIe^he-Tbr^sp-Thr^ 

Thr-Gly-H i s-Ser-Gly-G ln-G ly-1 1 e*Gly-Ala-G ly-Ser-Ala-Tyr-Tyr-Asn - 
Ala4,eu-Ser^Leu~Glu^GlMrg.Asp-Ala-Uu»Ser-Ala-Arg-fro~Asn-Gly- 
G I a-Me t-Len- Ly s-G 1 u -Ly s -^a 1- P ro ~G i y-Ly s~Ty r -A i a- G 1 n -G 1 n -Va HVa 1 - 
Leii-Trp-G!u-Gia-Phe4hr-Asn-L8U-Arg-Ser-Pro-Ly$-Ley-Ile-Asp-A$p- 
nE-Leu-ne-Leu-Pro-Ile-Tlir-Ser^he-Ser-Pro-Gly-ne-Giy^is-Ser-- 
Gly-Ala-Gl y-As p-Leu ~Asn-Ii is- His- Leu -A 1 a 4y r ~1 i e-Ar g-H i $~Th r-Phe - 
UlrClrtMrtJw*. [All] 



Pro-Arg-Arg-Tyr 



ten 



fywi-a- vtmmun *tti 
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ATGGCGAAGG CAGATGGCAG TTTGCTCTAC TATAATCCTC ACAATCCACC CAGAAGGTAT 
TACTTCTACA TGGCTATATT CGCCGTTTCT GTCATTTGCG TTTTSTACGG ACCCTCACAA 
CAATTATCAT CTCCAAAAAT AGACTATGAT CCATTGACGC TCCGATCACT TGATTTGAAG 
ACTTTGGAAG CTCCTTCACA CTTGAGTCCA GGCACCGTAG AAGATAATCT TCGAAGACM 
TTGGAGTTTC ATTTTCCTTA CCGCAGTTAC GAACCTTTTC CCCAACATAT 1TGGCAMCG 
TGGAAAGTTT CTCCCTCTGA TAGTTCCTTT CCGAAAAACT TCAAAGACTT AGGTGAAAGT 
TGGCTGCAAA GGTCCCCAAA TTATGATCAT TTTGTGATAC CCGATGATGC AGCATGGGAA 
CTTATTCACC ATGAATACGA ACGTGTACCA GAAGTCTTGG AAGCTTTCCA CCTGCTACCA 
GAGCCCATTC TAAAGGCCGA 7TTTTTCAGG TATTTGATTC TTTTTGCCCG TGGAGGACTG 
TATGGTGACA TGSACACTAT GTTATTAAAA CCAATAGAAT CGTGGCTGAC TTTCAATGAA 
ACTATTGGTG GAGTAAAAAA CAATGCTGGG TTGGTCATTG GTATTGAGGC TGATCCTGAT 
AGACCTGATT GGCACGACTG GTATGCTAGA AGGATACAAT TTTGCCAATG GGCAATTCAG 
TCCAAACGAG GACACCCAGC ACTGCGTGAA CTGATTGTAA GAGTTGTCAG CACGACTTTA 
CGGAAAGAGA AAAGCGGTTA CTTGAACATG GTGGAAGGAA AGGATCGTGG AAGTGATG7G 
ATGGACTGGA CGGGTCCAGG AATATTTACA GACACTCTAT TTGATTATAT GACTAATGTC 
AATACAACAG GCCACTCAGG CCAAGGAATT GGAGCTGGCT CAGCGTATTA CAATGCCTTA 
TCGTTGGAAG AACGTGATGC CCTCTCTGCC CGCCCGAACG GAGAGATGTT AAAAGAGAAA 
GTCCCAGGTA AATATGCACA GCAGGTTGTT TTATGGGAAC AATTTACCAA CCTGCGCTCC 
CCCAAATTAA TCGACGATAT TCTTATTCTT CCGATCACCA GCTTCAGTCC AGGGATTGGC 
CACAGTGGAG CTGGAGATTT GAACCATCAC CTTGCATATA TTAGGCATAC ATTTGAAGGA 
AGTTGGAAGG AC fam-l 



^g&iSivC&SDNA. 

ARG4«fs^\ URA3»5 : PfeJ:U t 'G4 1 SW 



t*?-. IGFlfeHtfi$3 ( IGF1BP3) jK> 

if 9 eitatf5&ffa«£#&. 



(4) 
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[0001] 

mmmm<r>m±t ixwmzm %>v*t&mw 

& m. 1 1 mm a wmm fc*? uxm^timm 
mmi®m<7m%. mi<na-i, em^y 

<?)5tg-?Sr«LT^I> D N Ais IVMD N AS: 

ffl*£«sega®^^m«safCT'&^\ * 
n#o0»edf rmMmmsitti mmmmz 

bxmvhh. 

[0002] 

«-r hmm<omn. mizz mm %wzm 
mxhi, m, mmmmz^xte. v^i-yt 

« fcff tmsemmmmmmmmx^x^i . 
m&m b§> < <7>%.m mmizmmmim^x 

ZbtftofriX^tz. 

[00033 mm. mmm^t^mm^i <w9tz 
tix^ihh ■ ^uxu^x^y cm. mm-wm 
• mm, mm m^mi 37, 1713 (1992) 9m tz& 

wtfi. xntfx-fytztitRZizx^lTXJiy*? 
ym&wm\± (miiz^mmm^Tfv^t) , 

-t^Sa^^N e u 5 Ac ( isTfrW ) tfMPp? V T 
yyx. ft^ftftG a 1/Ga 1 NAcl (#9? h 

ttJS&Si #<9W$- t ^KtW LT v \l Z 

fctfW&SfrC^S. ^J:3fc«§afiO«±, * 
*> «ttr* < fflfc fc T * i s 

[ o o o 4 j t z bx\ m.^m^mwzws.m.\i, % 

<7)&M3Xh<m%*, ZiitXMWX^blXig^X 



£i*»MM<7>$fSaK« . 0 1 T'tk t fc i 3* 
UML 2^£«S£J;tM^y/-xSk7>3MSi 

mmmz^, ttzmmmTfoh^ym® c s 

accharomyces cerevisiae ) T^HlB^fl^TX^y^ 

ymmmz^-?y;-m<r)*-?. &rymf7 
y/~x<K>fr*&mbti>imi,j)*fflB%ti&\ «. 

^i^Sot^^issas^fs^ffiii^iMWi, 
mmimixmi*, mBfcxvxvtzc+ywkm 

[0005] <I^EcSLA^Pfi:^K»4^«iifE 

Sf^t^fliS^T^I.. 1994£Jk Schwientekfe(±/N-y 
0JtT't h i*^-l,4-galactosyltransferase»E^c?) 
SttflS!^l&ft£ii*&L'n^ CSchwientek.T. andErn 
st, J.F., Gene, 145, 299 (1994)) „ &fz, Krezdi~n 

^mmmmm^xm, nt<^ywm-th& 

3)5/3-1, 4-galactcsyl transferases!/' a -2, 6-sialyltra 
ttsferaseiOStt^SSrff-oT^S CKrezdrn.C.H. , et a 

I. , Eur.J.Biochea.220, 809 (1994) ) . 

[0006] ttz. ~-%x'^yw®fbm<mm&mm 
mmcozmzmbi-mfrtffibixx^^, ^ym 
mmmsmizm^hh ^ ~?y j -xwmit 
mmMwu^yy-xmmxVbZklzvy;- 

X%&Mz-£tS. V^I^SHyper mannosylation %ivfc 

mmmm&frxts o . zomnzmf&htz^y; 

-x<7)oh^ 0^Ltz-?y/-~X\ l Za-l,3^Ltz' : ? 

yj-xm&*\mM.bLxw&t$>a-\,m&-?yj 
-x^mmzm^tii a-i,m^yy-xmi^ 
ymm^com&x'hh 02) . 

[0007] 1992^, tmt>liZ<7)a-l,6m&~?y/~ 
xm&<r>W^X%hb%-xt>iiX^h^yWW<oo 

CH liSBrf- («-l,6-aiannosyHransf erase 

h) 0)^n-r.V/tBfcajLte(Nak«r«», K, , EMBO J. 

II, 2511 (1992), B2#Hg] . icOOCH iWmrf^ 

mmm (ao c h 1 > <mm&mzi^ Man, g 1 c 

NAcj „ Man 9 GicNAc 2 , Maa 10 GlcN 

8 g 1 cNACi m&i*. mmMfr&m-thERa 
rasstn-oaDt(B2+, ma,xMmttzm 

Jl) X\ Man } G 1 cNAcn , Man 10 G 1 cNA 

XiW^Stlfdtim CNakanishi-Shindo.Y., Nakayaaa, 
K.,Tanaka,A. ,Toda,Y. and Jigami,Y. , (1994), J. Bio 
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l.Chem.] Xfootz, S^fc, Aochl , mnnll 

y-xmmmiri^tizx ^vgutkoifui* 

JB-C*5it4ER3TlSSI4:H-«SOMan 8 G 1 c 
NAc £ ttlS<0*^4sRt4^>«Hii|i±*fKR-r# 
fe 5 C;c7)Aoch 1 , mnnllKSftli, A-f-?y 

*vr^s mn^xammm-m-mm, 39,65 

7] . 

[ o o o s ] t z bx\ * 9 j-jvmdmwx- 

t>lV*TMSm (Pichia pastoris «) #cJgB£g$ 
[0009] , *»S«>IWIi, V*Tm®£ 

mi-mmimimbi 9 y*?x.tf*0S&fr*& 
m& z t x%i . v*rmwmzmtmmm£ 

OJftte^«i^%^[s#2*fr< k flWi$fcl> J; 0 
fc»£;flT&|.DNA, SDNASrfl-t^iktCj;*) 

tt£«±k LTJgu$ £k£^Sk t&i^affOlBi 

tfetfMW* - 1 & g ate f * . sa*»e*r jss* 

[00 10] 

&®%, mm.&'&mmmmmtfht&x mmxh 

Me t -A I a-Ly s~A ! a~Asp~G ly-Se r-Le u -I 



tzh, h'*T9mmzmi-immwmmbi?y 
9 yn^t^rmmmm^t t&mmfc&^x . 

[0011] ?tti>%:*:$S»i. t^TJRHfftt:**1- 

Wt? a- H-f 4 D N A<7)Jg*E^JiO-3^\ @*D N 
A<J5Hfgaiftoa**y«5r < k t> WIS ttT * £ J; 3 fc 
l«£iiTfr£DNA s #*L<»i«£S«0«IK#g 
fcjfcb* 9 W1? » 3 - Kt* D N AfcjgSMEfli-?-* 
HMSWJf A 3 *lT * D N A KWt* , S£>£*3£ 
W , SM»D N A £|rt & i k fc i D , ?M 

[0012] HT, **Sfcx>vvC8MfciftB||t$. 

( i ) «ga«io«ttftfc«i^4^y/^ 

Wgm? wa, Sttttlcfi tr* 7«»«t «k -o X 

m*ki*ti&9y^9Th f ), msmmmmmm 
m^m^^t'^xm. mmmmmmtm 

[0013] jfm±<n9yn9<n<m,>%h t°*rmm 

storis, Pichia finlandica, Pichia trehalophila, Pi 
chiakoclamae, Pichia merabranaefaciens, Pichia opun 
tiae, Pichia theraotolerans, Pishia salictaria, Pi 
chia guercuum Pichia pi jperi^'W^Stl^. #f£ 
Kit Pichia pastoris( BIT. P.pastorisk^?) X 
fo%><, 

[0014] mm9y^9itwMmzh'^Tmmm 

iZ&m-& i><7)X$ *) , *o±SM866^#t S <D?3> 

mmzmmzm^itK m i < itN-mm.^ i 
x^ti&T$ smBt&trti>?ywei> Y ) , J; o 
if* Kitmmiizmx'^fitTi /mmmtt 
hjyntxhh. 

[0015] 
[€4] 

i-Tyr-Ty r- Asu-Pro-Hi s- Asn-Pro- 



Pro-Arg-Arg-Tyr 

[00 16] 



[4t5] 
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Met-Ala-Lys-Ala-Asp-Gly-Ser-Leu-Leu-Tyr-Tyr-Asn-PrchHis - 
Asn-Pro-Pro- Arg-Arg-Tyr-Tyr-Phe-Tyr-Met-A Ja— I le-Phe-Ala-Va 1-Ser - 
VaMle^ys^al-Leu-Tyr-G^ - 
Ile~Asp-Tyr-Asp-Pro-Ley-Thr^Leu-Arg^er-Le«^sp-Uu-Lys--Thr"-letJ- 
Glu-AlaHPro-SeMHn-Leu-Ser-P^ 
Arg-GlQ-Le«^lu-Phe4Iis-Phe~P^ 
Gln~H3sHUe-Trp-GIn-Thr-^ 

Pro~Lys-Asa-Phe-4,ys^sp-Leu^ly-5lu™Ser-Trp-LsiHG]n-Arg-Ser-Pro- 
Asn-Tyr-Asp-His-Ffte-Va M le-Pro-Asp-Asp-Ala-Ala~Trp~GIu-leu-I le- 
His-His-Glu-Tyr-Glu-Arg-Val^ 

leu-Pro~Glti-Pro~I le-Leu-Lys-Ala-Asp-Phe-Phe-Arg^Tyr-LeuH le-Leu ~ 
Phe^la-Arg-Giy-Gly-Leu-Tyr-Ala^sp-Met-Asp-Thr-Met-leu-Leu-Lys- 
Pro-Ile-Glu-Ser-Trp-Leu-Thr-Phe AsbuG I «^Fhr-I I e- GI y- Gly-Va 1- Lys - 
Asn-Asn-Ala-Gly-Leu-VaM 1 e-G 1 y- 1 1 e-G I u -A I a- Asp -P ro-Asp -Arg-Pro - 
Asp-Trp-His-Asp-Trp~Tyr-AU 

ne-Gln-Ser-Lys-Arg-Gly-Bis-Pro-Ala-Leu-Arg-GlthLeuHle-Val-Arg** 
Val-Val-Ser-Thr-Tl^^ 

Val-GIu- Gl y-lys~A$p- Arg- Gly-Se r- Asp-Va Ufe t -Asp-Trp-Thr~G 1 y-Pro - 

Gly-Iie-Phe^Thr~Asp-Thr^ 

Thr-Gly-HU-Ser^Iy-Gln^ 

Ala4,eu»Ser^Leu-Glu^Glu~Arg>Asp-Ala-Leu^Ser-Ala^Arg4 , ro-Asn--G]y-- 
GIu*t-leu-Lys^lu-Lys^al-Pro~Gly-Ly^Tyr~Ala-Gk-Gln-VahVal- 
Leu-Trp-Glu-GIa-Phe-Thr-Asn-U^ 

Ile^Ley^Ile-Leu-Fro-ILe-TIir^er-Phe-Ser-Pro-Gly^Ile^Gly^is-Ser-- 
G lyA 1 a- G 1 y-Asp-Leu ~Asn-fi i s-H i s- Leu-A la -Ty r -4 1 e-Ar g-H i s-Thr-Phe - 



Glu-Gl y-Ser-Trp-Lys-Asp 



[00173 4rs % frfr&T^mmu. ±&&im fctk&ttmmz^-F't&ocHim&Tb&m 
*%mL%^mv, ~mim mta. r^mn \m (»s s%) z^tmtm^. ^rmmt 

tools] mm^y^m, ^-<xmmt it i o o 1 9 1 ^mm^y^m, mrmmmnm 
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ffiiz£~>xi>w&?z>zbtf?*$>, tea. wmm mmim^y^i^~^tmummm%mm 

t i ^ 3 . a- F^JSSiaL J; Off 4 1 < WSHtWfcTE 

[0020] ( 2 } mmwM? a- F-r^ffi* asm t^^^ssie^m^ii-s . 

S?[jS:*1-§DNA [00 2 13 

ATGGCGAAGG CAGATGGCAG TTTGCTCTAC TATAATCCTC ACAATCCACC CAGAAGGTAT 
TACTTCTACA TGGCTATATT CGCCGTTTCT GTCATTTGCG TTTTGTACGG ACCCTCACAA 
CAATTATCAT CTCCAAAAAT AGACTATGAT CCATTGACGC TCCGATCACT TGATTTGAAG 
ACTTTGGAAG CTCCTTCACA GTTGAGTCCA GGCACCGTAG AAGATAATCT TCGAAGACAA 
TTGGAGTTTC ATTTTCCTTA CCGCAGTTAC GAACCTTTTC CCCAACATAT TTGGCAAACG 
TGGAAAGTTT CTCCCTCTGA TAGTTCCTTT CCGAAAAACT TCAAAGACTT AGGTGAAAGT 
TGGCTGCAAA GGTCCCCAAA TTATGATCAT TTTGTGATAC CCGATGATGC AGCATGGGAA 
CTTATTCACC ATGAATACGA ACGTGTACCA GAAGTCTTGG AAGCTTTCCA CCTGCTACCA 
GAGCCCATTC TAAAGGCCGA TTTTTTCAGG TATTTGATTC TTTTTGCCCG TGGAGGACTG 
TATGCTGACA TGGACACTAT GTTATTAAAA CCAATAGAA7 CGTGGCTGAC TTTCAATGM 
ACTATTGGTG GAGTAAAAAA CAATGCTGGG TTGGTCATTG GTATTGAGGC TGATCCTGAT 
AGACCTGATT GGCACGACTG GTATGCTAGA AGGATACAAT TTTGCCAATG GGCAATTCAG 
TCCAAACGAG GACACCCAGC ACTGCGTGAA CTGATTGTAA GAGTTGTCAG CACGACTTTA 
CGGAAAGAGA AAAGCGGTTA CTTGAACATG GTGGAAGGAA AGGATCGTGG AAGTGATGTG 
ATGGACTGGA CGGGTCCAGG AATATTTACA GACACTCTAT TTGATTATAT GACTAATGTC 
AATACAACAG GCCACTCAGG CCAAGGAATT GGAGCTGGCT CAGCGTATTA CAATGCCTTA 
TCGTTGGAAG AACGTGATGC CCTCTCTGCC CGCCCGAACG GAGAGATGTT AAAAGAGAAA 
GTCCCAGGTA MTATGCACA GCAGGTTGTT TTATGGGAAC AATTTACCAA CCTGCGCTCC 
CCCAAATTAA TGGAOGATAT TCTTATTCTT CCGATCACCA GCTTGAGTCC AGGGATTGGC 
CACAGTGGAG CTGGAGATTT GAACCATCAC CT7GCATATA TTAGGCATAC ATTTGAAGGA 
AGTTGGAAGG AC [^Jj ] 



[0022] mm n Aii. mmm^mizz. mm 
NA^^UTt 1 ). ^rmmm (muff, pastor is) 

W&Sfeft D N A £ ffl t vt P C RifeTUW $ Z t iz X 
[0023] *|£BI§{7)D N Ati. tf^TJKP-Jft J: -oX 



mmmmsk^mmm.& r mmm^Mm. ■ mm 
[0024] #mnmm&* wwt. v*rm» 



(8) 
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%>mrnmmb m-hi< ummmmmm n+ 

^DNA&U^?) t. KDNA##*8£-f.&liSgil 

[00253 ( 3 } %mmmwm n a«»£ &t 

&SDNA 

h^^rmmz^m-h, mm.m<r>mmmzm 

hi f y/W Yti d n A<7)Mmm(0-mK 
[0026] ;it^DNA(7)iiiij t»4. 

K»«t**tl>^S«#«D NAfc <fcr>T3£t? 

^mm^Lx^um. zzx^mmmiz^^ 

tlh. ZZT «j fct±, *?B#ttgffl$**yn? 

■ mizmtmm (sat) , 

ttj fc^d. ) rtHES^***^ 
D N A #3 - h-fS ? wt? L,*WHM>» 

<ro^ i»\ ^»ssimb#5d navies 
sutifwiD n Amm&wm-mmwmmzit 

1 0 0 2 7 j m*>x. DNAcDmftxommi, m%=f<o 
DNA<7)m-&&MK ^mmmimDNAcom 
wt t^?^»iif«D n A<7>^m^mmwmmz 

yi*P<D!!>% <bh —0<7)Z ?U*j- Fff%£&hX V 1 S 
L < liffiyiJ4'fc^r< t>— o«o 5 ? i/^-f FjW* 



[oo28] lt(4. mmmmm 

gDNAS:iS«it^ifc* ? t#Sttit, ^A^ftfc 

wmm?>~?~%~Tm?%nmtLx , m$mmmm 

»&DUA%%tZ>%g$$:®9>i / zx7V--y7'tl 

NA<D\mtm$LL£ 0 ti-mmmmmmmz 

oZb ffX'% h . 

[00293 m^-h.hmwm^-tt-'mm-b lt 

ii. P.pastcrisifcttA>«ft<OH I S4®fE?, AR 
G4®iS^, URA3ja6rf-, SUC2»» G4 1 
StfffiJiS^WM^S^.?.. fft U<{3. H I S4ie 

fg-7-T-*s„ m&mom^bLxi^ m&i 
x o bi-mmvwm&mDNAxhtimmzmmz 
ti%^£>\ mmiz&nimvmmmm gE^*«i 

(sFceRIa. ftiPFe- 1 6 9 7 7 O^ftffi) . 
^fy?"7iny« (#ffi^6 1 -1 85 1 89^-& 
ffi) , ^n^-- If (!)^iK6 0-1 80 5 9 1^ 
#) , ^fV— fe" CCaughey.G.H., et al., J.Biol .Chem. 
266, 12956(1991) ) . B&V U rv-y-O-hb"^- 
Cifauraeyer.J.F. , et al. , Nucleic Acids Res. 14,78 
39(1986) ] , I GFm&S&W (IGF1BP3, ft 
«¥3 - 5 0 5 3 9 7^&«) ^tW&^^iS . 

[0030] (4) mmmr&mm 

NAtttizbszm^^x.. ^fm^nmwmz 
jt ixfflR#&mwmziiT%:h h'^rmmmx% 
h . t%&*>. mmmmimo n aMo o tc±^ 

mmmw m NA^mmmnmmmm^iihP. 

[003 1 ] z.<nx o wmmrmmnftM, m*<r> 
^mzk o wmth z b ifix-% h . mm. ?mm* 

-mNA^mmzj;*), im^rm-mimtt 
&^xwmM-& d n a zmLmmx&xmz* 
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n Amx^m^i \ ^ma. mmm&D n am* 

<DftB$:X1%s h b Uii^V-tf-iafcf-D N A^H 

Mmmvmv n AW^m a l&b»kd n am 
conm^wwmi^is^Bm^i h d n h<m 

[ o o 3 2 ] ft 1 1 < (i, ^mkommmmmn n a 

mw®mM<Dmm?mi.. ^mmx-mmum^ 

Tli, X7xn7"7^WS CCreggh et al., Mol.Cel 
1. Biol. ,5,3376 (1985) . *H#SfS4, 879, 231 #3 s 
t&fctJf^AiS Clto et al., Agric. Biol. Chea. ,48,34 

i (1984), mmmmmmsizm ^ mmmw 

9,535 ^3 WffmvltLh. 

[oo33] BMm&tzm^ttii&ymmmTmB® 

«k <f!UtT*£ #V->HHMSH» (nethylotrophi 

c) mwThh, m&*t /-n&Mim&t lx 

HL lt*W«i^«g».pastorisGTS 1 1 51* 
(NRRL Y-l 58 5 1 ) , P.pastorisGS 1 9 0 
tt(NRRL Y- 1 8 0 1 4} , P.pastorisPP F 1 
$c (NRRL Y- 18017) , »£SP. pastor isW 
(NRRL Y-l 1430. NRRL Y- 1 1 4 3 

i ) mm^tii. 

[0 0 34] ^^zftiLKli. &%<bi>-~0 

tfH I S 4 ^P.pastorisGS 1 1 5ft ( ATCC 2 0 
8 64 ) „ ARG4AifeP.pastorisGS 1 9 0ft, HI 
S4/l)RA3X£P.pastorisGS4-2ft, HIS4 
/URA4A*P.pastorisPPF lft (NRRL Y- 
18 0 17: ^WtfpSl4.812.405 ^#BS) £ 
til. J: 3 tlSJEWfi^^ar < t t> -ooSo^ll 

■^"SDNAt lt, lt »hm&m 

rmwrnNAmmztimmmfc («w 

[00 35] 3S*B»t^r«BS«Wi. £ ttswe 
it imtii, YP DJftfft { 1 %4 ~X h xdrX h v 9 
K 2% / VThy, 2%?>V3~-X) , YPMJgJfid 

-/H &H<^«^#TT^Sb*7J«i»fc 



mmmwm&cotz£><?)mi%:ffi3Lb%:&„ t**> 

*>, iH##^«e^7JR»®*fcW:LT?S±IHM 

jmtmmmbn-ttdmm^mmm^mti 

[0036] jbsomiiiiftsuB. < tit h ic 

mm&^tmsmb ix\±, sm^wzmm 
mmm- msmx'htn,mmmtiti%\ » 

mmK&mm i gEs&Kag (sfc £ ri«),s 

^JlJUffP (EGF), M^tyMBi 1 (GR 
F) , IGFl$g^gaM3 ( IGF IBP 3) , 

[0037] «Sa«jS±^fttcWffl^iM(i. s 
^?<J5^fc:<):9ft«t*£4:#T'#i, Mi. if, J^L 

tiim^rmmmzmmm^^- n-r & d n a & 

A&jfAL^DNAlrfflV^^Sb^7KP#^»M 

eaif «sett£3-r-*-r-&DNA£:ff sal 

MX b"df 7KP#»^#t&^S«f^D N Am 

mbfc* ^w^mmmmimDNA^mmiz^m-^L 

SfgffiftD N Afe J:t/ilgeW^3- D N ATH 
[0038] 8»**geK$g^ofc*7*MI4, 
J*, HMW tBfa<0«fiS*S- 3-FtSDN ARtf 

a(c«»s*i* j: 3 t s usv^ttie&ts x o tiztmt 
xmrnnz. 

[0039] LTtt, P.pastoriscOAO 

XlTo^- (75^f 7/U3-/^df>'^- 
^StfitT^fc^rn*-^-) , P.pastoris^AOX 

27D^e-^- (-fe^y/i;- 7/^~;P^^r- 

■Hjt^tfD^Wxora*-^-) , P.pastoristfODAS 

ro^-^- (ytFndf^-tehy yy^-b'afg 

^fO/cft^Tn^-^-) , P. pastor i scOP 4 07*n^£ 
(P4O3H5i t 0^x?)7n^-^-) , P. past 
oris«07;L'Tt F fh H n ¥1 — •^M&r-iOitibcoy 
a^-f-t ?t{iP. pastor is<7)#»r b K D ^7— if 31 

mwtziib<7>Txi=E--?-%;bwmft,ti&. m i< 
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ii s P.pastorisOAOXlTot— 9~ (Ellis et a 
J., Hoi. Cell. Biol., 5, 111(1985). *ffl^m,855,23 
1 iOTtUJi. «^**sifi|±-r 

Z>£5tZimZilfz%miAOX27'V*:-?-- (Chi, 
H et al . , Mol. Gen. Genet., 243, 489-499, 1994*. t# 
H! 3 f l 4-2 9 9 984^&*) "C**. 

[ o o 4 o ] , n«wfcfl)fMcD*iges^ a- 

|> D N A^fflteftfc&i'^/H^ 3- K"tS DN Al: 

irLT^Tiv^. ^SDNAr#fs»^«e« 
« ft» , mmmmmm^zm&flim-hz t 

8*. *^^'"^;H£9iJSr3-Kt'CV^DNAi LT 
K1h& DN A„ AV^Sa-^ST- («MP) >J-^ 
3-KL/a^DNAffi3»|££tr. Lys-Arg) , 

mmm^mmi^ i^fi-^mm 3 - h 1-* d n a 

[004 1] #?|BJi?fflV^;h.£^?-5*--*- 

: t~-f~mc r m&=?-bnth L<itm&%>h<Dx%~>x 

[0042] ^.WmmRMt. ±IE^DNAg2?yt* 

^ftSjBft^-^-afrFfcLTti. HIS4, AR 
G4, URA3, A7iftSUC2, G418ttffiSfS 
=FW?Wft>iXh. 

[0043] mmcommtizmmmztifzBBv^T 
jam**!, is^Ta«fflv^ji*j5mw«t«. 

£ 8lg6«£Sl£t& £ bttX't I . fflv^ 

ft*#«£(im:*ll!BH?fir< . S^co^M (YPD 

miawMx-hi^tmnK. »2o~3 0'c, jsf 
m, y^m, m*m.m?ovv?77 4-ttz\i 

[0044] 

mvmwmzmhh?>)i?&kv%(mm-*® 



(±. tMf7«Sa£«£i:l/C* EJSLLvfrffl&4Ug5tt 

mimmimmi* 1 < wn&ixm h nxhh, «t *> 

W£\ t «fL»)St T£»t § E R 3 TttSS t N 

-*> i < immmmm^t &m±m%wm 

[0045] 

imm] jar, Ms^ct^'#*Mt*^v^*^ 

&ZtX-%&. DNA<D^O-~y/ ( MSI^sJO^ 

[00463 1 t*7KP*i*«»ttl^ 

(Saccharorayces cerevisiae) E(j*t*iWftSjt 
fc?0CHl£PCRmX'i%miXya~7k%l. e 

PS*5(4C0»fftStrai5|. ? W*? h"t|> D N 

[0047] (1) PCRjfeti*/fy»a<?)OCHl 

^BHS*3(WW#NSjB&POCH 1 &?o-ny^t 

l>^J6, [The EMBO Journal vol.11 no. 7 P2511-2 
519 (1992): p25B, Fig.2] fcHKWJDNAffiyiJfcS 
(£. ^^Maai»?ffl«{«M*«DNAfc*M&%IEMt 
Hindi I imW{&£ft4LfcN5|iai&7 , 5-f : 
5' -CGAAGCTTATGTCTAGGAAGTT 
GTCCCACCTG-3' . at^C*i(r5^ V- : 
5' — CGAAGCTTATTTATGAC CTGC A 
TTTTTATCAG-3 ' (PCRfiTOr^^V 
-) ^DNA^-^S (AB I aS, *r;W3 9 2DN 

A/RNA^y-tef-^f-t-) m^xm^mLtz, i 

ir/5^-7-SrffiV^T, (Sheroan, P., Fink.G.R. 
and Hicks, J.B. (1986) Laboratory course pnanual f 
or methods in yeast genetics, Cold Spring Harbor L 
aboratory, Cold Spring Harbor, New York)fc^-?TH 
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S.cerevisiae AH22tt (a, len2, his4, canl) 
{Hinnen, A, et a! (1978) Proc. Natl.Sci USA 75, p. 
1929 ) lfeftife£#:DNA£$Sfc ft, PCRSJE 
(94W1» 5 0XTC2aii, 7 2VT2ftffl/ 
2 51M ?)V) CDNA Thermal Cycler Model PJ2000 „ 
Perkin-Elitertt] fcff^fc. WRSflfcDNABffr(C-o 

lii^LjtT^^V-A^f-itS^l.^tS (1458 bp) 

[0048] ( 2 > ; ty»»Eb*0 C H I SGrfW? 

( 1 ) ■Cf#^*UtPCRHMBBfM-&H i ndlll T« 
fiL pUCl 9tf)H i ndlll SEffitCl?-^D-»y/ 
Lfc. flWSilfcT'^XSK (PKM04 9. 03) £ 
|gt»i<0»lfiiS (BamHI, EcoRI, Kpn 

H 1 ®g?<7)0WSMfi[ CEMBO J. 11, 7 P2511-2519 (19 
92): P2512, Fig.l &Xf P 2513. Fig.2 ] httlLfci 

[0049] (3) OCHiafe?3fr7 , o-'7 r tt4tf 

ay 

fdfTWSS (Pichia pastoris GTS 1 1 5tt) £Y 
P Digit (1% Yeast extract, 2% Peptone, 2Z Glucos 
e) T\ 3 0°C, 3BBU8#U Shernan &«0*ft (She 
rman, F. , Fink.G.R. and Hicks, J.B. (1986) Laborat 
ory course manual for snethods in yeast, genetics, C 
old Spring Harbor Laboratory, Cold Spring Harbor, 
New York)fctM3fefe#DNA£i(RU:. 'i%k>tltz 

tfa-z.WWKSmHU D N ABrfrfc-M yy 
Vy(Bybond-N, Tvy^AftS© (Cl-9X*7T-L 
fc. ( 1 ) "C'#^ft/t^VPS**0 CHI jgg^H i 
ndlll BrJfrS: rDIG-ELISAW»fy>j « 

-yy^f-WA-fAttsss) 

fc 1 s mt* 9 WWW 7* U y-f -tf-y a y Ht I > 
(Saibrook, J., Fritsh, e.f. and tfeniatis, T. (198 
9) Molecular cloning: A laboratory aanual.Cold Spr 
ing Harbor Laboratory, Cold Spring Harbor, New Yor 

k) , ^>wm*ocniM.m-tmm$>m& 

[00 50] /^iS4*0 C H 1 mSrf-b t**7f»S 

*>. A^yyr^-fe'-^aycoajK (6 5 5°C, 

4 5°C ) &t«## (gftft : 0 . 2-0 . 5 x S S 
C. jft£:£SS-~4 2iC) fcr?V^T«!*«efUft. 

lift. A^ryr-f-fe'-vgy^sstit'-^K 2 

XSSC, SS, 3 0^, 2@^tt. §S>£0. 5X 
SSC, 42°C, 30^h 2®^Ut*!&te. EcoRI 



*?Mzi-& zhizl'o. Ayp#^*(?)o c h l m.&f? 
[005 1 ] (4) Agt lOyJfJV-Wm 

( 3 ) <mm&&>x. v*Tm®com&faDNA 

OEcoRIIrit «&5kb) <r)?U--y?*fii 
tc. *1\ mi 5 0/xg<7)P.pastorisGTS 1 1 5tt 
5feS|fe*DNA (NRRL^|£#^Y-1 5 851) & 
2 0 0»#{2<0E c o R I T-WtftlK:®.. 0. 8 
%<T)TiiXi-X 9*54 . 5-6 k bco 
DNA^gWRUe. BlRLfcDNA4>-aJ&l/*g 
WAgtl0arm{ r lambda gtlO vector digested w 
ith EcoRI and dephosphorylated j , Z.hy?i7~~y 
tfctS) ty^-vgyt. Gigapackl I fold Packagin 
g Extract U hf^^-y^M) SrfflV^TA*.y^y'y 

^*iTo/s. x^y-™y/t^g^a<7)T 
[0052] (5) 7"9--^A^yy^-e'-y 3 y 

( 4 ) rfER UsBSt A 7 T-i?yA 7" 7 U -^SOramfl 
iO17°y-F$>5t , 3200 -300 7^-;? 

(Hybond-N, T^^-l^M) tZhyyz.7 T-LJt„ 

m ; »30007'7-^) . MHWymmmOCH lit 

eTBffrS ro-T'fc Lz/\-i 7* y ^ -t- y 3 y 

[00 53] (6) ADNA^»» 

( 5 ) vHmntvtixsfiriTr?-?*)} *>. msz 

1 07°7-^S:jlV, single plaque isolation <TM.- 
Sephaglas " PhagePrep Kit (7 T^vyTllS) Irffl 
V^TADNASrttttJ, WHLfc, »ML?t^DNA&E 
S«0MIS»» (EcoRI , Bglll, Hindlll, 

xh o i ) o«f^t^-yS-r^D-xy^«R8t«rc 
it^t^t;^. i 0?n~y4>8?o-yrc#W- 
^IfADNA (|f)5kb) Sr^LTV^-Ifc^^ 

[00543 (7) t/;n-_y/ 

W^«l?n-y(;-9^t, ffAS^EcoRI 
BrfrSrpUC 1 9C0E c oR lS5Stc-tr7"^o-™y/ 
LT. pKM5 0 (B4 ) tfMRUfe. 
[0055] (8) pKM5 0fc#A**lfcDNA|ffr 

P KM 5 0 tffASilTV^ t^m»i:*3lW)E c o 
KmK<7flS£m\*ffi£\Jt. pKM5 0^ffiV^T? 
P-c^y / LfcJfefeflcD N A|8fM-<?)M^PSHii0&^S 

-y«Uclt*, ^2.5kb OBgl ll|ffit*fcA°yp 
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fc. tit, £tf0ifr2. 5kb<?)Bg 1 IISPrODNA 

mmzm^x&mmzLxpvc 1 9t-tw o- 

-y/L, *ft&ODNA«3fcE*fl£:M.l 3~407*5 
^V—fej;!/' Reverse priiaer(7T;l^?^TLK BA"-f 
7-?/Oi?-) £fflV>T^ DNAy-^xyf- (A. 
L. F. DNAy-^xyf™, 7 r/PVi^T LK BA* 

[0056] pKMSO Mmx'&itfz.nyw&o C H 1 

m&^tmmm^fim^tsmi^m^ cb s i h 

a 1 I Bf# (»3 - 0 k b ) ) <?)il»iJ£$£L 
t Z b , 4 0 4 7$ /S^&l. Open Beading Fran 
e (QRF) (134, mm&) jW?£l/0>fc. Bg III 
-Sail &{fc*"CfiWfflSBJ| ( 2 8-5 8 b p ) 
en Reading Frame fltffcT^RfcHRUfcKHfcE 
1 tij**. **S««tliT^A5 
^y^M«il#SD^±tl)^gffiSl5ffi (Asn-Xa 
a-Ser/Thr) 0*2 tJWHEl/C^fc. 
[0057] e*T«S»ft*3fW5JJBORFfB 

W>T % mw% b ^ySH»**o c h l a&Njjfco 

T"$£ Lfctdf T«BH**3fW)E c o R I iffr <ft 5 k 
b ) fe J: ->T 3- K §*0> 7 5 /iSSHtt/tyHW** 
O C H 1 jBfe?fc J: a - F Sfi* 7 S /W t » 
4 0%^ffl|Bltt£Srl/Ovfc (K) . tfz. §£7 5/ 
WW.FlZ^-FflDNAUKlUTWfflfflmZ. $55 

9>;?7c7)As ni" S.cerevisiae OCHlSfi 

(i. S.cerevisiae OCH 1 flffi#5 5 kD a.Tfoh<?) 
fcStU £*7KHW£3^«*#«*W^fcU 6 k 

[ 0 0 5 8 ] at. W>tW> Hydrophobicity £Jt 

$>flte*lfcE c o R I »ffrtt. £*7RWfetelM>OC 

CHlgQ{±, N;$g{^£K)EIffitt (membrane spa 
nning domain) tSfo^^^MS^ttUTV^^ 

( Thr ie^ Phe3 o) k v*T&mmmmm 
[ o o 5 9 ] umij 2 mmm d n a««(?>« 

( 1 ) h^7KPai«Ott$l#ADNA« Genomic S 
outhern g||f 



Genomic Southern Hybridization Irtr^/t,, t- 
Tffl^P.pastorisGTS 1 1 5 B g 1 I 

I, EcoRI, SphI, Xba l<r>%®W$&$X'fy 
Br, T$v-x¥M&8mi* i-Juy 

7"n yhLfi. «te* rmwmmmmwm n a 
com&mmmm 3- kt* d n AE?^#tf d n aw 

fr(04, pK50<7)Hn i dill -H i n cIlBffrfe 
9 0 0 b p , SBgEft$991#? 1 IBi^««#^1488 
-S»^2385cOffi«) £?*n-7*fc 

i a t„ f > #7JS^Efe*^»#*D NA7D- 

7JHUte*omMMtD N A{±#~igfE?TS) S £ t 

[0 0 60] (2) H I S4fc»ffi-7-;fr-fcUifcr* 
7EBS **<0»fffiD N A«gf#^i! 

tr^7S»**?)SMf*^D n a t %<onm<oimfo 

K*Hrt»7'9*$KpKM5 0 (E4#M) <?)Asu 

UfcH I S4»^8JtTOSttS«»ttI gEg^fr 
aSBtfirF (sFcsRIa) 7 )- SrffAL 

T, 75X5 Fp KM 7 4 (118) &ffEL^r. W« 
Sffitltt I gE®S#«MSg^ < s F c e R I a ) $ 
g^-xHi, S.cerevisiae SUC 2 Sfe^^ 
;HE?'J^ s F c e R I aMizrF [Nucleic Acids Resear 
ch, Voluae 16 Nunber 8 , 3584 (1988) CDf&$$L 
N*StCfrtlU P.pastorisAO X 2M&=Ft07°at-~ 
?~~<m$3i it^P.pastorisAO X 1 ffl$rf- S ^ 
HWIftattt^DN A|SfM-Cs P.pastorisT'b hi* 
I g Eg^*«ilB^f>«^ ( 1 7 2 7 5 m) 

zmm&th £ i i> tor** . 

l006 1]|lpKM74feSphiatJ f Pst 
•ftb, P.pastorisGTS 1 1 5& (his4) ( NRRLS 

ibs^y- 1 585 1) mmmuztz.b. Asm 
mwmm (hi S4> mmx-z-k. zzt, 

[00 6 2] (3) GTS1 1 5/pKM7 4^WE» 

A°yg«o c h i mm^wmt^x , mmimm 

tt£&-? 'OS *) . 3 7 xrofsmvt ^ ^ t 

Tv^l, CNakayama.K., et al. B«B0 J. 11, 2511 (199 

2) ) . *zr\ ( 2 ) xMhtm&mmmz^x 
'mjmmm^,. YpnTv-y*m^xA5mz 

OV>t, 2 5*0, 3 0X3t^3 TTC-CWKW^^lUPlh. 

SS5 l t £ * , 3^10^37 xmwrc* %*> % -o 

nomic Southern Hybridization&tf'JvtbC'?), iiDp 
fe«)2» (KM74~2&yKM74-5$0 <0««^ 



(13) 



1#WP8 - 3 3 6 3 8 7 



R I a&&&&mite. mMLK&s FceEIal 
IfifeillfPNGaseF (Genzyme ttS) XTWy 

*-y&£Mffimm£ Lt^yr)^ s d s ~xvt? 
y^rs K^i*St»»ras*rt& (Ell 2 > . 
ft. IMHWlDNA*«itt|**lTVv5rV>KM4 5WCI4 
K#?S<0 sFceRI <*§|£a* ! SS?£tl§ (Hi 

2. u-yi ) otftU m&W%DNAWffireibh 

KM74-2S.^KM74-5^Eb*<DsFceRI a 

iStSe^a^** LTV ifc ( H 1 2 , V 2 , 
3) . Sfcfc, CliX^Oga<7)M^PNGaseF (Ge 
nzyne «) T1&*l,fti^. R fc*f** W"f£ £ 
b— V4. 5,6). £<Wffl*^ 

4 s P. pastoris«#^D N A««ftT1i!f 
HW] S iiX v * s £ t fufc . 
[0065] 

immi 

: 1 

ffl?ij<7>JI2 : 2 8 5 8 

mmm ■. m 
mm. : 2 

lE^IJ^W : genomic DNA 



M D N A S ftf lr . Z CO 2 mi V vftl i>3 7°C 
"Xtfffi&XZ-f , ?SSSgttt Southern Hybridization 
fiWf (i-Bt t X V >S £ fc . 
[0 0 6 3] 3&f3ftH4Stt& (KM7 4-2S) to 
Wf s <£ DIIIS^Genoaiic Southernjjfttf Srff oft: (H 
9) . H9(£j5xtKM4 5*{i, pKM740>HI S4 

(sFceRI a) |£&X->y bDNAffiM^ P-Past 
orisGTS 1 1 5his4*^is4»6^£fc«*£**fc 

mmmmT. sfcsri ammmftwrntT* & 

i,«t'M. GTS1 15#s OCHlalfilHff&ftlC 
M4 51*. OCHl»tK : FW0*SKM7 4-2tt(COVi 
T, ^fe*DNASrEc oR I^Bg 1 I ITilft 

a. mB**DNAo±awi (H9<k tb-7i :i 

4t^fpKM50 Bglll-AsuHBrfr 125 
6 b P , S*I»ffi»^- 1 eKtt&£#9 2 -HS£ 
#^1258) &tft$«fl*BDNA4)«« (Big*. 7d- 
72 : @4tirrtpKM50, Hi ndlll -EcoT 

1 4 1 m 4 6 8 b P , ssie?ij«ie»^ 1 isk« 

S»-^1488-ffi»tl948) ^T'n-T'fc LTGenomi 
c SouthemjBflffcfTK KM7 4-2lK?5«i#MEDN 

n*£i£Ii&Ul (H10, Hi l$Sg) . 
[0064] ( 4 ) b^TS»^«#*D NAffit 

£ s F c e R I «Mga<50»# 
b^r»^»f**DNA®«^^tt»^|i/<§ 
If i$tt*D N AWiKM 7 4-2 fc J: V"K M7 
4™5»tiff^SI*i:LTKM4 5tt^3XYP+2% 
<T>X9 J — ;b (3% Yeast extract, 6% Bacto peptone, 
2X Methanol >MJ&ffiT\ 2 5*C. 4BIS$£ffc.. 

0 I gE77^f^*5Afcj;l sFce 

AGATCTGCCT GACAGCCTTA AAGAGCCCGC TAAAAGACCC GGAAAACCGA GAGAACTCTG 
GATTAGCAGT CTGAAAAAGA ATCTTCACTC TGTCTAGTGG AGCAATTAAT GTCTTAGCGG 
CACTTCCTGC TACTCCGCCA GCTACTCCTG AATAGATCAC ATACTGCAAA GACTGCTTGT 
CGATGACCTT GGGGTTATTT AGCTTCAAGG GCAAT1TTIG GGACATTTTG GACACAGGAG 
ACTCAGAAAC AGACACAGAG CGTTCTGAGT CCTGGTGCTC CTGACGTAGG CCTAGAACAG 
GAATTATTGG CTTTATTTGT TTGTCCATTT CATAGGCTTG GGGTAATAGA TAGATGACAG 
AGAAATAGAG AAGACCTAAT ATTTTTTGTT CATGGCAAAT CGCGGGTTCG CGGTCGGGTC 
ACACACGGAG AAGTAATGAG AAGAGCTGGT AATCTGGGGT AAAAGGGTTC AAAAGAAGGT 
CGCCTGGTAG GGATGCAATA CAAGGTTGTC TTGGAGTTTA CATTGACCAG ATGATTTGGC 
TTTTTCTCTG TTCAATTCAC ATTTTTCAGC GAGAATCGGA TTGACGGAGA AATGGCGGGG 
TGTGGGGTGG ATAGATGGCA GAAATGCTCG CAATCACCGC GAAAGAAAGA CTTTATGGAA 
TAGAACTACT GGGTGGTGTA AGGATTACAT AGCTAGTCCA ATGGAGTCCG TTGGAAAGGT 
AAGAAGAAGC TAAAACCGGC TAAGTAACTA GGGAAGAATG ATCAGACTTT GATTTGATGA 
GGTCTGAAAA TACTCTGCTG CTTTTTCAGT TGCTTTTTCC CTGCAACCTA TCATTTTCCT 
TTTCATAAGC CTGCCTTTTC TGTTTTCACT TATATGAGTT CCGCCGAGAC TTCCCCAAAT 
TCTCTCCTGG AACATTCTCT ATCGCTCTCC TTCCAAGTTG CGCCCCCTGG CACTGCCTAG 
TAATATTACC ACGCGACTTA TATTCAGTTC CACAAITTCC AGTGTTCGTA GCAAATATCA 



ift^ : P. pastor is 
: GTS115 

mom, ■■ 
mmtm ■■ cos 

mmW. : 1027-2238 



60 
120 
180 
240 
300 
360 
420 
4S0 
540 
600 
660 
720 
780 
840 
900 
960 
1020 



TCAGCC ATG GCG AAG GCA GAI GGC AGT TTG CTC TAC TAT AAT CCT CAC AAT 1071 
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Met Ala Lys Ala Asp Gly Ser Leu leu Tyr Tyr Asn Pro His Asn 
15 10 15 

CCA CCC AGA AGG TAT TAC TTC TAC ATG GCT ATA TTC GCC GTT TCT GTC 1119 
Pro Pro Arg Arg Tyr Tyr Phe Tyr Met Ala He Phe Ala Val Ser Val 

20 25 30 

ATT TGC GTT TTG TAC GGA CCC TCA CAA CAA TTA TCA TCT CCA AAA ATA 1167 
He Cys Val Leu Tyr Gly Pro Ser Gin Gin Leu Ser Ser Pro Lys He 

35 40 45 

GAC TAT GAT CCA TTG ACG CTC CGA TCA CTT GAT TTG AAG ACT TTG GAA 1215 
Asp Tyr Asp Pro Leu Thr Leu Arg Ser Leu Asp Leu Lys Thr Leu Glu 

50 55 60 

GCT CCT TCA CAG TTG AGT CCA GGC ACC GTA GAA GAT AAT CTT CGA AGA 1263 
Ala Pro Ser Gin Leu Ser Pro Gly Thr Val Glu Asp Asn Leu Arg Arg 

65 70 75 

CAA TTG GAG TTT CAT TTT CCT TAC CGC AGT TAC GAA CCT TTT CCC CAA 13U 
Gin Leu Glu Phe His Phe Pro Tyr Arg Ser Tyr Glu Pro Phe Pro Gin 
80 85 90 95 

CAT ATT TGG CAA ACG TGG AAA GTT TCT CCC TCT GAT AGT TCC TTT CCG 1359 
His He Trp Gin Thr Trp Lys Val Ser Pro Ser Asp Ser Ser Phe Pro 

100 105 110 

AAA AAC TTC AAA GAC TTA GGT GAA AGT TGG CTG CAA AGG TCC CCA AAT 1407 
Lys Asn Phe Lys Asp Leu Gly Glu Ser Trp Leu Gin Arg Ser Pro Asn 

115 120 125 

TAT GAT CAT TTT GTG ATA CCC GAT GAT GCA GCA TGG GAA CTT ATT CAC 1455 
Tyr Asp His Phe Val lie Pro Asp Asp Ala Ala Trp Glu Leu He His 

130 135 140 

CAT GAA TAC GAA CGT GTA CCA GAA GTC TTG GAA GCT TTC CAC CTG CTA 1503 
His Glu Tyr Glu Arg Val Pro Glu Val Leu Glu Ala Phe His Leu Leu 

145 150 155 

CCA GAG CCC ATT CTA AAG GCC GAT TTT TTC AGG TAT TTG ATT CTT TTT 1551 
Pro Glu Pro lie Leu Lys Ala Asp Phe Phe Arg Tyr Leu He Leu Phe 
160 165 170 175 

GCC CGT GGA GGA CTG TAT GCT GAC ATG GAC ACT ATG TTA ITA AAA CCA 1599 
Ala Arg Gly Gly Leu Tyr Ala Asp Met Asp Thr Met Leu Leu Lys Pro 

180 185 190 

ATA GAA TCG TGG CTG ACT TTC AAT GAA ACT ATT GGT GGA GTA AAA AAC 1647 
lie Glu Ser Trp Leu Thr Phe Asn Glu Thr He Gly Gly Val Lys Asn 

195 200 205 

AAT GCT GGG TTG GTC ATT GGT ATT GAG GCT GAT CCT GAT AGA CCT GAT 1695 
Asn Ala Gly Leu Val lie Gly He Glu Ala Asp Pro Asp Arg Pro Asp 

210 215 220 

TGG CAC GAC TGG TAT GCT AGA AGG ATA CAA TTT TGC CAA TGG GCA ATT 1743 
Trp His Asp Trp Tyr Ala Arg Arg He Gin Phe Cys Gin Trp Ala lie 

225 230 235 

CAG TCC AAA CGA GGA CAC CCA GCA CTG CGT GAA CTG ATT GTA AGA GTT 1791 
Gin Ser Lys Arg Gly His Pro Ala Leu Arg Glu Leu He Val Arg Val 
240 245 250 255 

GTC AGC ACG ACT TTA CGG AAA GAG AAA AGC GGT TAC TTG AAC ATG GTG 1839 
Val Ser Thr Thr Leu Arg Lys Glu Lys Ser Gly Tyr Leu Asn Met Val 
260 265 270 
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GAA GGA AAG GAT CGT GGA AGT GAT GTG ATG GAC TGG ACG GGT CCA GGA 1887 
Gtu Gly Lys Asp Arg Gly Ser Asp Val Met Asp Trp Thr Gly Pro Gly 

275 280 285 

ATA TTT ACA GAC ACT CTA TTT GAT TAT ATG ACT AAT GTC AAT ACA ACA 1935 
He Phe Thr Asp Thr Leu Phe Asp Tyr Met Thr Asn Val Asn Thr Thr 

290 295 300 

GGC CAC TCA GGC CAA GGA ATT GGA GCT GGC TCA GCG TAT TAC AAT GCC 1983 
Gly His Ser Gly Gin Gly He Gly Ala Gly Ser Ala Tyr Tyr Asn Ala 

305 310 315 

TTA ICG TTG GAA GAA CGT GAT GCC CTC TCT GCC CGC CCG AAC GGA GAG 2031 
Leu Ser Leu Glu Glu Arg Asp Ala Leu Ser Ala Arg Pro Asn Gly Glu 
320 325 330 335 

ATG TTA AAA GAG AAA GTC CCA GGT AAA TAT GCA CAG CAG GTT GTT TTA 2079 
Met Leu Lys Glu Lys Val Pro Gly Lys Tyr Ala Gin Gin Val Val Leu 

340 345 350 

TGG GAA CAA TTT ACC AAC CTG CGC TCC CCC AAA TTA ATC GAC GAT ATT 212? 
Trp Glu Gin Phe Thr Asn Leu Arg Ser Pro Lys Leu lie Asp Asp He 

355 360 365 

CTT ATT CTT CCG ATC ACC AGC TTC AGT CCA GGG ATT GGC CAC AGT GGA 2175 
Leu He Leu Pro He Thr Ser Phe Ser Pro Gly He Gly His Ser Gly 

370 375 380 

GCT GGA GAT TTG AAC CAT CAC CTT GCA TAT ATT AGG CAT ACA TTT GAA 2223 
Ala Gly Asp Leu Asn His His Leu Ala Tyr He Arg His Thr Phe Glu 

385 390 395 

GGA AGT TGG AAG GAC TAA AGAAAGCTAG AGTAAAATAG ATATAGCGAG 2271 
Gly Ser Trp Lys Asp *** 
400 

ATTAGAGAAT GAATACCTTC TTCTAAGCGA TCGTCCGTCA TCATAGAATA TCATGGACTG 2331 
TATAGTTTTT TTTTTGTACA TATAATGATT AAACGGTCAT CCAACATCTC GTTGACAGAT 2391 
CTCTCAGTAC GCGAAATCCC TGACTATCAA AGCAAGAACC GATGAAGAAA AAAACAACAG 2451 
TAACCCAAAC ACCACAACAA ACACTTTATC TTCTCCCCCC CAACACCAAT CATCAAAGAG 2511 
ATGTCGGAAC ACAAACACCA AGAAGCAAAA ACTAACCCCA TATAAAAACA TCCTGGTAGA 2571 
TAATGCTGGT AACCCGCTCT CCTTCCATAT TCTGGGCTAC TTCACGAAGT CTGACCGGTC 2631 
TCAGTTGATC AACATGATCC TCGAAATGGG TGGCAAGCAT CGTTCCAGAC CTGCCTCCTC 2691 
TGGTAGATGG AGTGTTGTTT TTGACAGGGG ATTACAAGTC TATTGATGAA GATACCCTAA 2751 
AGCAACTGGG GGACGTTCCA ATATACAGAG ACTCCTTCAT CTACCAGTGT TTTGTGCACA 2811 
AGACATCTCT TCCCATTGAC ACTTTCCGAA TTGACAAGAA CGTCGAC 2858 

mmmmmm) m4] pKMsotifAS*ift»STKfr 

imn x.yxutf^i-yizmiAs nm&mmmco ocHia^tffiHtt*^6P.pastorisssfe*DN 

W?m?$>&* Mii^y./-X. 2tia-l, 2 mi i±M) tP-pastorisSS«H#*DNA^3-K1-S 

tte % 3*ia-l f 3tt&, 6tia-l. 6»&fe±tf 7S /&m (TR) 0**ny-fc**HTfc*. □ 

41&0 - 1 , 4tk&t:imth. tfz. N-iinke «\ TA^y¥>mimMm%mt» 

dii^ r Maj (i/Mfift (ER) T&$L$tL&^y [06 ] yt>#S*3tU30CH 1 * (A) £P,pa 

/-xm%7SMt&+ storistf$kCOmtW&f>rt? ( B ) <T) Hydrophobic^ 

US3] ^ym&^OCHim&^i^ryyu-ny y yuyTj^imifzMTfc&o 
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^Genomic Southern Hybridization<^£l|$\ 7#o— 

[18] P.pastoris«aiS«*SDNAK«r5XS F {p 

[19 J ffiKft£D N A«««KM7 4 - 2feJ:tflF£ 

ffi-mmWfflk&nLtmV* l*OTi£teGenofliicS 
outhern Uybr i d i zation8?frf fcffl V n-7^{MSr 
SLfcBT'&&. EliEcoRIt Bg 

SiBg 1 I I£3Sftt&o 

[HI 0] IMI^DNAWiftKM7 4-2«J:Vlf 
&»GTS115, KM4 5^UTH9t'*L^rn 
-^1 Sffl^TGenoBic Southern HybridizationW$f£ 



[011] «ff*D N ASWSftK M74™2fej;f® 

-^2^ffivrCGenomic Southern Hybrid izationfi#f£ 
ff ftIS* t*tEW Wt&&¥KT& & . 

[112] P.pastorisH«fWDNA««^S±tl> 
sFceRIfllSSfc^TSDS-PAGEDBf* 

sFc£RI« (KM45) S 2:sFceRIa(K 
M7 4-2K 3:sFceRU {KM7 4-5) „ 
4 : PNGaseFfilKM45-sFc£RI«, 
5 : PNGaseFMKM74"2-sFceRI 
a, 6 : PNGaseFJBKM74-5~sFc€R 
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[133] 



185 bp 
670 b? 
922 bi 
^-4 1458 bp 



pKM049(4JKb) 
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B: tot hi 

MCS; Mem Clcaing « 
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i 3 | 
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a © §3 5 § 5 81 
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[05] 

P-OCH 1 HA- KADG S LLYYNPHNPP RRYYF YMAX F AVS VTCVL - -YGPSQQ- - - LSS 44 

}| II I I I I H I i II 

S-OCKl ttSRKL- - SHLXA? RKSKT- --1 — V-VT -VL.LXY- ~ SLLTFHLSN 3 4 

P-0CH1 FKIDYDPLTLR SLDL -K-TLSAP --S--Q — -LSPG-TVED 7 5 

I II I I Ml I I I I II 

S-OCH1 -KR L-LSQFYPSKDDFKQTLL-PTTSHSQDINIjKKQXTOSKKKNQL 77 

P-OCHl -NLRROLEFHFPYRSYEPFPQHI^QTWKVSFSDSSFPKNF KDL-GE 119 

Mi II 1 III I I II HUM mm ii 

S-0CK1 ra^MQLSFAFPYDSQ 126 

P-OCHl SWLQRSPKYDHFVTPPDAAWBLIKR-E- - YER VPEVLEA FHLL P E P I LKA 166 

i n i i ii i i i n mi i inn . 

S-OCHl 3Y- - -SPDYQYSLISDDSI-- -IPFLEKfLYAPVPXVIQAFKLMPGNrLKA 170 

P-QCH1 DFFRYLII*FAKGGLYADMDTMX4LKPIESWLTF^ XGGV 205 

ii in mm i iiiiiiini n i 

S-OCHl DFLRYLLL F AKGG IT S DMDTMLjjKP I D 3 WP S Q^S/^LHtJ I X DLKK PI P Y - 219 

F-OCNl KNHA GLVIGIEAPPDRPDWHDWYARRIQFCgWAlQSK 242 

ii iiiiimim 11 iminnii u i 

S-OCHl KNSKPStiL S SDEXS HQPGLVX GIEADPDRDDWSES^YARF.IQFCQV?TI Q AK 269 

P-OCHl RGHPALRELI VR— V-VSTTL- -R -H 262 

in inn I Ml I i 

S-OCHl PGHPXLRELIl£E^ 319 

P-OCBl -E- -X - SGYL-NMVEGK- - DRG S DVMDWTG P GX FTDTLFD YMTNV - - ~S3 302 

i m ii MUM imm I MMI I 

P-OCH1 03HSGQGXGAGSAYYNALSL — EERDALSAR-P NGEML-KE--KV 341 

II II II Ii -I I M I 

S-OCHl — SD-- I&LXNP- HCf - XjNKNDB E GS E - S ATT P AK D VD^DtJ" LSKSTRKF 403 

P-OtHl PGKYAQ — QWL ™ WEQFTNXjRSPKL X - DDIL ILPXTS FSPGIGBSGAG 385 

i i !ii i i in mmn i n 

S-OCHl YKKlSESLQSSMSMPWpFSFLKEPV-XVDDWVLPl^SFSPDVGQMGAQ 452 

P-OCBl --DLNHHLAYIRHTFEGSWK-D 404 

1 I M III! I 

S-OCHl BSD DKM - - AFVKHHF SGS WXE DADKltfAGHK 480 
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[010] 

Probe-1 

GTS115 KM45 KM74-2 
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Probe-2 
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